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FINGERPRINT SENSOR CONTROLS BASED
ON OPERATING STATES

BACKGROUND

A computing device may include a fingerprint sensor to
scan a users fingerprint. A users fingerprint may be used by
an operating system or software application for an authen-
tication purpose, or to sign the user into a user account at the
computing device. A fingerprint sensor may be integrated
with a power button of the computing device to allow a user
to simultaneously wake the computing device and sign the
user into the users account with a single touch.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a schematic diagram of an example non-
transitory machine-readable storage medium. The storage
medium stores instructions to cause a processor of a com-
puting device to execute tasks to selectively enable a fin-
gerprint sensor of a fingerprint sensor (“FPS™) device and
selectively enable a power button of the FPS device.

FIG. 2 1s a schematic diagram showing example instruc-
tions to selective enable a fingerprint sensor and a power
button of an FPS device.

FIG. 3A1s a state diagram showing an example behavioral
system of a computing device showing operating states of
the computing device and transition pathways between the
operating states.

FIG. 3B 1s a state transition table representation of the
state diagram of FIG. 3A showing transition conditions for
the computing device to transition between operating states.

FIG. 4 1s a table of example instructions to selectively
enable a fingerprint sensor and a power button of an FPS
device based on an operating state of a computing device.

FIG. 5§ 1s a schematic diagram of an example computing
device including a controller to selectively enable a finger-
print sensor and a power button of an FPS device.

FIG. 6 1s a schematic diagram of another example com-
puting device 600 including a controller to selectively
cnable a fingerprint sensor and a power button of an FPS
device.

FIG. 7 1s a schematic diagram of an example controller to
selectively enable a fingerprint sensor and a power button of
an FPS device.

FIG. 8 1s a schematic diagram of another example con-
troller to selectively enable a fingerprint sensor and a power
button of an FPS device.

DETAILED DESCRIPTION

Fingerprint sensors may be integrated with power buttons
on computing devices, such as notebook computers, to
provide a convenmient way for a user to change an operating,
state of a computing device with a single user interface
component. For example, a user may shut down, wake up,
login, or logout of the computing device using the integrated
fingerprint sensor-power button. An integrated fingerprint
sensor-power button may be referred to herein as a finger-
print sensor (“FPS””) device. An FPS device may include an
optical, capacitive, or similar type of scanner built 1nto a
button, which may be responsive to touch or a physical press
by a finger tip.

A user may wish to use an FPS device for a fingerprint
scanning purpose only, such as to scan a fingerprint to
provide authentication to an application running on the
computing device. In other imstances, a user may wish to use
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2

an FPS device only to alter an operating state of a computing
device, such as when the user wishes to press the FPS device
to shut down the computing device. Further, in other
instances, an FPS device may allow a user to use the power
button and a feature of the fingerprint sensor simultaneously
with a single touch. For example, a user may touch an FPS
device to both wake a computing device from a sleep state
and sign into the user’s account associated with the com-
puting device.

Although convenient, a fingerprint sensor integrated with
a power button may be prone to accidental or unintentional
use. For example, a user using the computing device 1n a
powered-on state may accidentally shut down the computing
device by an accidental press of an FPS device. Further, an
FPS device may misinterpret an attempt to scan a fingerprint
as an attempt to shut down the computing device. As another
example, a user may accidentally wake up a computing
device from a low-power state by accidentally touching the
FPS device while carrying the computing device.

Accidental or unintentional use of an FPS device may be
mltlgated by identifying an operating state of the computing
device, including a powered-on state of the computing
device, and selectively enabling the fingerprint sensor and
the power button of the FPS device based on an operating
state of the computing device.

A non-transitory machine-readable storage medium may
include instructions that, when executed, cause a processor
of a computing device to i1dentify an operating state of the
computing device when the computing device 1s powered
on. The operating state may include a powered-on state of
the computing device. The instructions may further cause
the processor to obtain fingerprint data from an FPS device,
the FPS device including a fingerprint sensor to read a
fingerprint and a power button to alter the operating state of
the computing device. The instructions may further cause
the processor to selectively enable the fingerprint sensor
based on the operating state and selectively enable the power
button based on the operating state to disambiguate a finger
touch at the FPS device.

Selectively enabling the fingerprint sensor may include

disabling the fingerprint sensor based on the operating state
of the computing device.
Selectively enabling the power button may include disabling
the power button based on the operating state of the com-
puting device. The operating state may include a powered-
on state of the computing device, such as whether the
computing device 1s 1 a low-power state such as a sleep
state, or 1n a full-power state. The operating state may also
include a login state of the computing device, such as
whether a user account 1s authenticated to be signed into the
computing device. Further, the fingerprint data may include
a duration of the finger touch at the FPS device, and
instructions may dictate that the fingerprint sensor 1s to be
disabled when the duration of the finger touch 1s within a
range corresponding to altering the operating state of the
computing device and the computing device 1s 1n a low-
power state. Further, instructions may dictate that the fin-
gerprint sensor 1s to be disabled when the duration of the
finger touch 1s within a range corresponding to a fingerprint
scan and the computing device 1s 1 a full-power state. The
instructions may thereby disambiguate a finger touch of an
FPS device and mitigate accidental or unintentional use of
the FPS device.

FIG. 1 1s a schematic diagram of an example non-
transitory machine-readable storage medium 100 which
stores such instructions. The instructions cause a processor
of a computing device to execute tasks to disambiguate a
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finger touch at an FPS device of the computing device. The
computing device may include a notebook computer, desk-
top computer, smartphone, or any suitable computing device
which includes an FPS device and a non-transitory machine-
readable storage medium.

The medium 100 includes identification instructions 102
to cause the processor of the computing device to 1dentily an
operating state 108 of the computing device when the
computing device 1s powered on. The operating state 108
includes a powered-on state of the computing device. Fur-
ther, a powered-on state may indicate whether the comput-
ing device 1s 1n a low-power state, such as a sleep state, or
in a full-power state for when the computing device 1s being
actively used by a user. The operating state may also include
a login state of the computing device, such as whether a user
account 1s authenticated to be signed into the computing
device. The operating state may further include a setting of
the computing device or of the FPS device, such as whether
a single-sign-on feature 1s enabled, whether a wake-on-
fingerprint feature 1s enabled, whether the FPS device 1s 1n
a ready-to-scan state, and whether a lid of the computing
device 1s closed.

The medium 100 further includes obtention instructions
104 to cause the processor of the computing device to obtain
fingerprint data 110 from an FPS device. The FPS device
includes a fingerprint sensor to read a fingerprint and a
power button to alter the operating state 108 of the com-
puting device. The fingerprint data includes data transmitted
from the FPS device, which may include whether the FPS
device 1s pressed, the duration of a touch of the FPS device,
and whether the fingerprint scanner of the FPS device has
detected a matching fingerprint which would authenticate a
login to a user account associated with the computing
device.

The medium 100 further includes selective enablement
istructions 106 to selectively enable the fingerprint sensor
based on the operating state 108 and selectively enable the
power button based on the operating state 108 to disam-
biguate a finger touch at the FPS device. The selective
enablement instructions 106 may include instructions to
disable or enable one or both of the fingerprint sensor and
the power button of the FPS device based on an operating
state of the computing device. In some examples, the
selective enablement instructions 106 may include instruc-
tions to disable or enable one or both of the fingerprint
sensor and the power button of the FPS device based on a
combination of an operating state of the computing device
and the fingerprint data.

FIG. 2 1s a schematic diagram showing example selective
enablement instructions 206. The selective enablement
istructions 206 may be similar to the selective enablement
instructions 106, and thus may be stored on a non-transitory
machine-readable storage medium, along with 1dentification
instructions to identify an operating state 208 of a computing
device, and obtention instructions to obtain fingerprint data
210 from an FPS device of the computing device. For further
description of the above elements, the description of the
medium 100 of FIG. 1 may be referenced.

The selective enablement instructions 206 may include
instructions 212 to selectively enable the fingerprint sensor
of the FPS device. In some examples, the mstructions 212
may 1include disabling a feature of the fingerprint sensor
based on the operating state 208 of the computing device.
For example, where the computing device includes a clos-
able lid, such as in the case of a notebook or laptop,
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4

instructions 212 may disable a wake-on-fingerprint feature
of the FPS device when the lid of the computing device 1s
closed.

The selective enablement instructions 206 may include
istructions 214 to selectively enable a power button of the
FPS device. In some examples, the instructions 214 may
include disabling the power button based on the operating
state 208 of the computing device. For example, instructions
214 may block the power button from lower the power state
of the computing device when a software application has
requested fingerprint authentication and the operating state
208 includes an indication that the fingerprint sensor of the
FPS device 1s 1n a ready-to-capture state.

In some examples, the fingerprint data 210 may include a
duration 216 of the finger touch at the FPS device. Further,
the instructions 212 may dictate that a feature of the finger-
print sensor 1s to be disabled when the duration 216 of the
finger touch 1s within a range corresponding to altering the
operating state of the computing device and the computing
device 1s 1n a low-power state, or in other words, when the
finger touch at the FPS device was intended to alter the
operating state 208 of the computing device. For example,
instructions 212 may block a fingerprint scanning feature of
a fingerprint scanner of an FPS device from scanning a
fingerprint of a finger touch when the computing device 1s 1n
a low-power state unless a single-sign-on feature 1s enabled
and a duration of the finger touch of the FPS device 1s greater
than a threshold duration.

Further, the mstructions 214 may dictate that the power
button 1s to be disabled when the duration 216 of the finger
touch 1s within a range corresponding to a fingerprint scan
and the computing device 1s 1n a full-power state, or in other
words, when the finger touch at the FPS device was intended
for a scanning purpose. Example instructions for determin-
ing whether a finger touch at the FPS device was intended
for a scanning purpose or to alter the operating state 208 of
the computing device are described with reference to FIG. 4.
For example, mstructions 214 may block a power button of
an FPS device from lowering a power state of the computing
device while the FPS device 1s 1n a ready-to-capture mode
unless the FPS device 1s pressed for a duration greater than
a threshold duration.

FIG. 3A 15 a state diagram showing an example behavioral
system 300 of a computing device. The computing device
may be similar to the computing device referred to i FIG.
1, and may store instructions similar to the instructions
described therein.

The behavioral system 300 includes operating states of
the computing device, including a powered-ofl state 302
(e.g., an S5 state according to the Advanced Configuration
and Power Management Interface or ACPI specification), a
standby state 304 (e.g., and S3 or M5 ACPI state), a login
screen state 306 (e.g., an SO ACPI state), and a desktop state
308 (e.g., an SO ACPI state). The behavioral system 300
turther includes transition pathways between the operating
states which may be executed when corresponding transition
conditions are met.

The computing device may transition from the powered-
ofl state 302 to the login screen state 306 when a transition
condition of a transition pathway 310 1s met. The computing
device may transition from the login screen state 306 to the
powered-oll state 302 when a transition condition of tran-
sition pathway 312 1s met.

Further, the computing device may transition from the
login screen state 306 to the desktop state when a transition
condition of the transition pathway 314 i1s met. The com-
puting device may transition from the desktop state 308 to
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the login screen state 306 when a transition condition of the
transition pathway 316 1s met.

Further, the computing device may transition from the
desktop state 308 to the powered-ofl state 302 when a
transition condition of the transition pathway 318 1s met.
The computing device may transition from the powered-oil
state 302 to the desktop state 308 when a transition condition
of the transition pathway 320 1s met.

Further, the computing device may transition from the
standby state 304 to the login screen state 306 when a
transition condition of the transition pathway 322 1s met.
The computing device may transition from the login screen
state 306 to the standby state 304 when a transition condition
of the transition pathway 324 1s met.

Further, the computing device may transition from the
standby state 304 to the desktop state 308 when a transition
condition of the transition pathway 326 1s met. The com-
puting device may transition from the desktop state 308 to
the standby state 304 when a transition condition of the
transition pathway 328 is met.

Further, the computing device may transition from the
standby state 304 to the powered-ofl state 302 when a
transition condition of the transition pathway 330 1s met.

The transition pathways 310, 312, 314, 316, 318, 320,
322, 324, 326, 328, and 330, are executed when a corre-
sponding transition condition 1s satisfied.

A transition condition may be based on an operating state
of the computing device, including a power state of the
computing device. A power state of the computing device
may 1nclude a powered-ofl state 302 or a powered-on state
301. A powered-on state 301 may include the standby state
304, the login screen state 306, and the desktop state 308.
Further, a transition condition may be based on a further
operating state of the computing device, such as the oper-
ating states discussed above. Further, a transition condition
may be based on fingerprint data, or on a combination of
fingerprint data and an operating state of the computing
device.

FIG. 3B 1s a state transition table representing the
example behavioral system 300 of FIG. 3A. The cells of the
state transition table provide example transition conditions
which satisly transition pathways 310, 312, 314, 316, 318,
320, 322, 324, 326, 328, and 330, respectively. Thus, for
example, the transition pathway 310 1s to be executed to
transition the computing device from a powered-ofl state
302 to a login screen state 306 when the duration of a touch
of the FPS device 1s greater than, for example, four seconds,
or another example threshold duration. As another example,
the transition pathway 318 1s to be executed to transition the
computing device from the powered-ofl state 302 to the
desktop state 308 when the power button of the FPS device
1s pressed and the single-sign-on feature 1s enabled. As
another example, the transition pathway 322 1s to be
executed to transition the computing device from the
standby state 304 to the login screen state 306 when the
duration of a touch of the FPS device 1s between, for
example, one and four seconds, or another example window
of time. As another example, the transition pathway 326 is
to be executed to transition the computing device from the
standby state 304 to the desktop state 308 when a wake-on-
fingerprint feature 1s enabled, and the fingerprint sensor of
the FPS device has detected a matching fingerprint. Other
example transition conditions are contemplated.

Transitions between operating states of the computing
device may be limited by instructions which selectively
enable the fingerprint sensor and selectively enable the
power button according to an operating state of the com-
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6

puting device, or a combination of an operating state of the
computing device and fingerprint data. Such instructions
may disambiguate a finger touch of the FPS device and
mitigate accidental or unintentional use of the FPS device.

FIG. 4 15 a table showing an example table 400 including
such 1instructions. The table 400 includes instructions to
selectively enable the fingerprint sensor of an FPS device
and to selectively enable the power button of an FPS device
based on an operating state of a computing device. An
instruction may be represented as a row 1n the table, where
a “1” 1n a cell under an operating state column 1ndicates that
the operating state of the computing device includes the
corresponding operating state of the column, and a “0”
indicates that the operating state of the computing device
does not include the corresponding operating state of the
column. Further, a “1” 1n a cell under a fingerprint sensor
device column indicates that the corresponding feature of
the FPS device 1s enabled, and a “0” indicates that the
corresponding feature of the FPS device 1s disabled. Ellipses
(*“ . . . 7)) mdicate that an instruction 1s agnostic as to the
operating state or the enabled/disabled state of the feature of
the FPS device.

For example, instruction 402 dictates that that the power
button 1s to be disabled when the computing device 1s 1n a
tull-power (e.g. “desktop”) state and the fingerprint sensor 1s
in a ready-to-capture state.

As another example, instruction 404 dictates that a wake-
on-fingerprint feature of the fingerprint sensor 1s to be
disabled when a lid of the computing device 1s closed.

As another example, mstruction 406 dictates that a scan-
ning feature of the fingerprint sensor 1s to be disabled when
the computing device 1s 1n a low-power (e.g. standby) state.

As another example, mstruction 408 dictates that a scan-
ning feature of the fingerprint sensor 1s to be disabled when
a single-sign-on setting 1s enabled and the computing device
1s 1n a low-power (e.g. standby) state.

In other examples, an instruction may dictate that based
on another combination of operating states, one or both of
the power button and a feature of the fingerprint sensor are
to be enabled or disabled. Other operating states on which an
istruction may be based include a login state login state of
a user account associated with the computing device.

FIG. 5 1s a schematic diagram of an example computing,
device 500 including a controller to selectively enable a
fingerprint sensor and a power button of an FPS device. The
computing device 500 includes an FPS device 520. The FPS
device 520 includes a fingerprint sensor 522 to read a
fingerprint and a power button 524 to alter an operating state
of the computing device 500.

The computing device 500 further includes a controller
510 to 1dentily an operating state of the computing device
500, where the operating state includes a powered-on state
of the computing device 500. The controller 510 1s further to
obtain fingerprint data from the FPS device 520 based on a
finger touch at the FPS device 520. The controller 510 1s
turther to selectively enable the fingerprint sensor 522 based
on the operating state and selectively enable the power
button 524 based on the operating state to disambiguate the
finger touch at the FPS device 520. Selectively enabling the
fingerprint sensor 522 and selectively enabling the power
button 524 may be based on instructions such as those
described 1n the table 400 of FIG. 4.

FIG. 6 1s a schematic diagram of another example com-
puting device 600 including a controller to selectively
ecnable a fingerprint sensor and a power button of an FPS
device. The computing device 600 1s similar to the comput-
ing device 500 of FIG. §, and includes a controller 610 and
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an FPS device 620 including a fingerprint sensor 622 and
power button 624. For further description of the above

clements, the description of the computing device 500 of

FIG. 5 may be referenced.

The computing device 600 further includes a display
screen 630. Further, the operating state of the computing
device 600 may include a power setting of the display screen
630. Thus, for example, instructions to selectively enable the
fingerprint sensor 622 and selectively enable the power
button 624 may be based on whether the display screen 630
1s lit, dimmed, or off.

FIG. 7 1s a schematic diagram of an example controller
700 to selectively enable a fingerprint sensor and a power
button of an FPS device. The controller 700 includes a pin
702 to communicate with an FPS device of a computing
device, where the FPS device includes a fingerprint sensor
to read a fingerprint and a power button to alter an operating
state of the computing device. The operating state includes
a powered-on state of the computing device. In some
examples, the pin 702 may include a general-purpose mput/
output (GPIO) pin.

The controller 700 further includes a circuit 704 to
identity the operating state of the computing device, obtain
fingerprint data from the FPS device based on a finger touch
at the FPS device, selectively enable the fingerprint sensor
based on the operating state, and selectively enable the
power button based on the operating state, to disambiguate
the finger touch at the FPS device.

FIG. 8 1s a schematic diagram of another example con-
troller 800 to disambiguate a finger touch of an FPS device.
The controller 800 1s similar to the controller 700 of FIG. 7,
and includes a pin denoted as a first pin 802, and a circuit
804. For further description of the above clements, the
description of the controller 700 of FIG. 7 may be refer-
enced. Further, the controller 800 includes a second pin 803
to communicate with an FPS device of a computing device.
Thus, certain communication tasks may be delegated
between the first pin 802 and the second pin 803. For
example, the first pin 802 may receive fingerprint data from
the FPS device, and the second pin 803 may selectively
cnable the fingerprint sensor and the power button of the
FPS device. Thus, the first pin 802 may receive fingerprint
data from the fingerprint sensor device, and the circuit 804
may use the fingerprint data to determine when to selectively
enable the fingerprint sensor of the fingerprint sensor device
or the power button of the fingerprint sensor device.

Thus, accidental or unintentional use of an FPS device
may be mitigated by the 1nstructions, computing device, and
controller described herein. Basing instructions for selec-
tively enabling a fingerprint sensor and a power button of an
FPS device on an operating state of a computing device
allows for the development of a diverse set of instructions to
be implemented to suit different use cases. Further, basing
the instructions on fingerprint data recerved from the FPS
device provides rang and flexibility to the set of instructions.
Thus, the intention of a finger touch at an FPS device may
be disambiguated.

Moreover, disambiguating a finger touch at an FPS device
may prevent accidental shut down of a computing device,
which mitigates against lost data and lost productivity which
may be caused by a user accidentally shutting down the
computing device. Further, disambiguating a finger touch at
an FPS device may prevent a user from accidentally pow-
ering on a computing device, thereby conserving energy.

The scope of the claims should not be limited by the
above examples, but should be given the broadest interpre-
tation consistent with the description as a whole.
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The mnvention claimed 1s:

1. A non-transitory machine-readable storage medium
comprising instructions that when executed cause a proces-
sor of a computing device to:

identily an operating state of the computing device when
the computing device 1s powered on, the operating state
including a powered-on state of the computing device;

obtain fingerprint data from a fingerprint sensor device,
the fingerprint sensor device including a fingerprint
sensor to read a fingerprint and a power button to alter
the operating state of the computing device; and

selectively enable the fingerprint sensor based on the
operating state and selectively enable the power button
based on the operating state to disambiguate a finger
touch at the fingerprint sensor device, wherein to selec-
tively enable the fingerprint sensor includes disabling a
feature of the fingerprint sensor, wherein the feature to
be disabled 1s selected from a set of different features
of the fingerprint sensor based on the operating state of
the computing device.

2. The non-transitory machine-readable storage medium
of claim 1, wherein selectively enabling the power button
includes disabling the power button based on the operating
state of the computing device.

3. The non-transitory machine-readable storage medium
of claim 2, wherein:

the fingerprint data includes a duration of the finger touch
at the fingerprint sensor device; and

the processor 1s to disable the power button when the
duration of the finger touch 1s within a range corre-
sponding to a fingerprint scan and the computing
device 1s 1n a full-power state.

4. The non-transitory machine-readable storage medium
of claim 2, wherein the processor 1s to disable the power
button when the computing device 1s 1n a full-power state
and the fingerprint sensor 1s 1n a ready-to-capture state.

5. The non-transitory machine-readable storage medium
of claim 1, wherein:

the fingerprint data includes a duration of the finger touch
at the fingerprint sensor device; and

the processor 1s to disable the fingerprint sensor when the
duration of the finger touch 1s within a range corre-
sponding to altering the operating state of the comput-
ing device and the computing device 1s 1 a low-power
state.

6. The non-transitory machine-readable storage medium
of claim 1, wherein the processor 1s to disable a wake-on-
fingerprint feature of the fingerprint sensor when a lid of the
computing device 1s closed.

7. The non-transitory machine-readable storage medium
of claim 1, wherein the processor i1s to disable a scanning
teature of the fingerprint sensor when the computing device
1s 1n a low-power state.

8. The non-transitory machine-readable storage medium
of claim 1, wherein the processor 1s to disable a scanning
feature of the fingerprint sensor when a single-sign-on
setting 1s enabled and the computing device 1s in a low-
power state.

9. The non-transitory machine-readable storage medium
of claim 1, wherein the set of difterent features of the
fingerprint sensor include a scanning feature and a wake-
on-fingerprint feature.

10. A computing device comprising:

a ingerprint sensor device including a fingerprint sensor
to read a fingerprint and a power button to alter an
operating state of the computing device; and

a controller to:
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identify the operating state of the computing device, the
operating state including a powered-on state of the
computing device;

obtain fingerprint data from the fingerprint sensor
device based on a finger touch at the fingerprint
sensor device:; and

selectively enable the fingerprint sensor based on the
operating state and selectively enable the power

button based on the operating state to disambiguate
the finger touch at the fingerprint sensor device,
wherein to selectively enable the fingerprint sensor
includes disabling a feature of the fingerprint sensor,
wherein the feature to be disabled i1s selected from a
set of diflerent features of the fingerprint sensor
based on the operating state of the computing device.

11. The computing device of claim 10, wherein the
operating state includes a login state of a user account
associated with the computing device.

12. The computing device of claam 10, wherein the
computing device comprises a display screen, and wherein
the operating state includes a power setting of the display
screen.

13. The computing device of claim 10, wherein the set of
different features of the fingerprint sensor include a scanning
feature and a wake-on-fingerprint feature.

14. A controller comprising:

a pin to commumnicate with a fingerprint sensor device of

a computing device, the fingerprint sensor device
including a fingerprint sensor to read a fingerprint and
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a power button to alter an operating state of the
computing device, the operating state including a pow-
ered-on state of the computing device; and

a circuit to identily the operating state of the computing

device, obtain fingerprint data from the fingerprint
sensor device based on a finger touch at the fingerprint
sensor device, selectively enable the fingerprint sensor
based on the operating state, and selectively enable the
power button based on the operating state, to disam-
biguate the finger touch at the fingerprint sensor device,
wherein to selectively enable the fingerprint sensor
includes disabling a feature of the fingerprint sensor,
wherein the feature to be disabled 1s selected from a set
of different features of the fingerprint sensor based on
the operating state of the computing device.

15. The controller of claim 14, wherein the pin 1includes
a general-purpose mput/output (GPIO) pin to selectively
enable the fingerprint sensor of the fingerprint sensor device
or the power button of the fingerprint sensor device.

16. The controller of claim 15, wherein the controller
comprises another pin to receive the fingerprint data from
the fingerprint sensor device, and wherein the circuit uses
the fingerprint data to determine when to selectively enable
the fingerprint sensor of the fingerprint sensor device or the
power button of the fingerprint sensor device.

17. The controller of claim 14, wherein the set of diflerent
features of the fingerprint sensor include a scanning feature
and a wake-on-fingerprint feature.
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